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(57) A circuit for filtering the ripple in an output of 
a multi-phase alternator in a vehicle system 
having a regulating circuit (24) that regulates 
the output of the alternator includes a switch 
(20) connected in series between a system volt- 
age (21) and the regulating circuit (124), and 
means for closing the switch at a predetermined 
phase of the voltage of at least one of the stator 
windings of the alternator. The means for clos- 
ing the switch (20) operates to close the switch 
(20) at a conduction switchover point among 
the stator windings in synchronism with a volt- 
age waveform of the at least one of the stator 
windings, and is timed to produce an aliased 
waveform for application to the regulator. The 
output of the switch is applied to an integrator 
for integrating the output voltage from the alter- 
nator during an entire time cycle period of one 
of the windings of the stator coils for appli- 
cation to the regulator. 

A method for filtering the ripple in an output 
of a multi-phase alternator in a vehicle includes 
providing a switch (20) in series between a 
system voltage (21) and a voltage regulating 
circuit (24) and closing the switch at a predeter- 
mined phase of the voltage of at least one of the 
stator windings of the alternator. 



10 




VOLTAGE 



FIG. 1 



BEST AVAILABLE COPY 



Jouve, 18, rue Saint-Denis, 75001 PARiS 



1 



EP 0 545 617 A1 



2 



This invention relates to improvements in filter 
circuitry for use in conjunction with alternators of the 
type used in automotive or vehicular, applications, 
and, more particularly, to improvements in methods 
and apparatuses for filtering the ripple in a multi-pha- 5 
se alternator in a vehicle system employing synchron- 
ous sampling techniques. 

Most modern automobile and venide electrical 
systems employ alternators driven by the vehicle en- 
gine to source electrical energy for the electrical cir- 10 
cuitry of the vehicle, as well as to charge the battery 
of the vehicle. Typically, the output of an alternator is 
a three-phase, AC signal that is rectified by a trio of 
diode pairs. The resulting output to the vehicle has a 
ripple associated with it The ripple causes several 15 
problems in the vehicle, the most obvious of which is 
a whine in the radio when tuning very weak stations. 
The ripple also causes problems for the alternator vol- 
tage regulator. The output voltage from the alternator 
is generally specified to accuracies of 0.1 volts or so, 20 
but the ripple can be higher than 5 volts in American 
cars, and higher still in European applications, espe- 
cially where the battery is in a remote location such 
as the trunk of the vehicle. 

A major problem encountered in voltage regulator 25 
designs is filtering the ripple to enable the actual sys- 
tem voltage to be accurately sensed. The normal ap- 
proach is to use an analog low pass filter, requiring at 
least a capacitor external to the integrated circuit per- 
forming sensing and regulation functions. Most regu- 30 
lators are mounted directly to the alternator, and are 
therefore located in a very hostile environment from 
a temperature and vibration point of view. Such con- 
ditions demand that a minimum number of compo- 
nents be used for best reliability. 35 

In light of the above it is, therefore, an object of 
the invention to provide an improved filter for use in 
conjunction with an automotive alternator to reduce 
ripple in sensing the output voltage of the alternator. 
It is another object of the invention to provide a meth- 40 
od and apparatus of the type described which reduc- 
es or eliminates the need for analog filters from the 
sensing channel of an automotive alternator. 

It is another object of the invention to provide an 
improved method and apparatus of the type descri- 45 
bed which automatically adapts to the operating 
mode and speed of the alternator with which it is 
used. 

These and other objects, features, and advantag- 
es will become apparent to those skilled in the art so 
from the following detailed description, when read in 
conjunction with the accompanying drawings and ap- 
pended claims. 

The invention in its broad aspect presents a cir- 
cuit for reducing the ripple in an output of a multi-pha- ss 
se alternator in a vehicle system having a regulating 
circuit that regulates the output of the alternator. The 
circuit includes a switch connected in series between 



a system voltage and the regulating circuit, and 
means for closing the switch at a predetermined 
phase of the voltage of at least one of the stator wind- 
ings of the alternator. The means for closing the 
switch operates to close the switch at a conduction 
switchover point among the stator windings in syn- 
chronism with a voltage waveform of the at least one 
of the stator windings, and is timed to produce an 
aliased waveform for application to the regulator. The 
output of the switch is applied to an integrator for in- 
tegrating the output voltage from the alternator during 
an entire time cycle period of one of the windings of 
the stator coils for application to the regulator. 

In accordance with another broad aspect of the 
invention, a method for reducing the ripple in an out- 
put of a multi-phase alternator in a vehicle is present- 
ed. In accordance with the method, a switch is pro-, 
vided, connected in series between a system voltage 
and a voltage regulating circuit The switch is closed 
at a predetermined phase of the voltage of at least 
one of the stator windings of the alternator. 

The invention is illustrated in the accompanying 
drawing in which: 

Figure 1 is an electrical schematic diagram of 
a circuit for filtering the ripple in an output of a multi- 
phase vehicle alternator, in accordance with a pre- 
ferred embodiment of the invention. 

And Figure 2 is a comparison of voltage wave 
forms produced by a vehicle alternator (solid line) and 
produced by a single stator phase sense voltage de- 
vice (dotted line). 

Figure 1 shows an alternator ripple filter circuit 
10, in accordance with a preferred embodiment of the 
invention. The circuit 1 0 includes a plural ity of "Y" con- 
nected stator windings that produce AC output wave- 
forms which are rectified in a rectifier network 1 1 . The 
rectifier network 11 includes three sets of diode pairs, 
the commonly connected anodes of which producing 
the negative output and the commonly connected 
cathodes of which producing the positive output for 
delivery to the electrical system of the vehicle (not 
shown) with which the circuit 10 is employed. The re- 
spective coils of the stator windings are connected to 
the respective anode and cathode junctions of the 
pairs of diodes in the rectifier network 11, as shown. 
The wave form of the voltage produced at the plus 
and minus terminals 15 and 16 is shown by the solid 
line curve in Figure 2. 

One of the lines 13 interconnecting one of the 
coils from the stator assembly 12 to an anode- 
cathode connection of one of the rectifier pairs is 
used to sense the voltage produced by the stator 
winding assembly 12. The voltage wave form seen on 
line 13 is seen by the dotted line wave form shown in 
Figure 2. The stator voltage may be derived, for exam- 
ple, from one of the stator coils on a line 13 that may 
be connected to the connection between the diodes 
of a diode array of the type generally employed in 
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conjunction with most alternator systems. Such sam- 
pling node is typically existing in most alternator sys- 
tems, for example to signal "no rotation" of the rotor, 
to indicate a broken drive belt, or other such problem. 

A circuit is employed using the signal developed s 
on the line 13 to minimize the ripple that is produced 
on the output terminals 15 and 16. The circuitry in- 
cludes a switch 20 which is opened and dosed by the 
signal on the line 1 3. The switch 20 may, for example, 
be a semiconductor power switch transistor or other 10 
suitable device. The switch 20 is connected on one 
side to the system voltage on node 21. The system 
voltage may include the voltage seen at one of the 
battery terminals (not shown). The other side of the 
switch 20 is connected to a regulator circuit 24 to de- 1 s 
velop an output on node 26 that is delivered to the al- 
ternator field winding. The regulator circuit 24 may be, 
for example, a sample and hold circuit or the like, such 
circuits being known in the art, and are not described 
herein in detail. 20 

The operation of the circuit switch 20 is arranged 
so that the switch 20 is closed at a definite time during 
the cycle of the wave form seen on the line 1 3. More 
particularly, the circuit 20 is arranged to close mo- 
mentarily at a time when the voltage on the line 13 25 
reaches the switch over voltage 31 when output de- 
livered to the output nodes 1 5 and 1 6 is switched from 
one coil to the coil to which line 1 3 is connected. Thus, 
the regulator circuit 24 is constructed so that it can 
hold the voltage instantaneously appearing at the 30 
switch over point 31 until the next occurring switch 
over point 31* at the next cycle along the wave form 
seen on the line 13. 

Although the invention has been described and 
illustrated with a certain degree of particularity, it is 35 
understood that the present disclosure has been 
made only by way of example, and that numerous 
changes in the combination and arrangement of parts 
can be resorted to by those skilled in the art without 
departing from the spirit and scope of the invention, 40 
as hereinafter claimed. 



Claims 

45 

1. A circuit for reducing the ripple in an output of a 
multi-phase alternator in a vehicle system having 
a regulating circuit that regulates the output of 
the alternator, comprising: 

a switch connected in series between a so 
system voltage and the regulating circuit; 

and means for closing said switch at a pre- 
determined phase of the voltage of at least one 
of the stator windings of the alternator. 

55 

2. The circuit of claim 1 wherein said means for clos- 
ing said switch operates to close said switch at a 
conduction switchover point among the stator 



windings. 

3. The circuit of claim 1 wherein said means for clos- 
ing said switch operates to dose said switch op- 
erates in synchronism with a voltage waveform of 
said at least one of the stator windings. 

4. The circuit of daim 1 wherein said means for dos- 
ing said switch is timed to produce an aliased wa- 
veform for application to the regulator. 

5. The circuit of claim 1 wherein said means for dos- 
ing said switch comprises an integrator for inte- 
grating an output voltage from the alternator. 

6. The drcuit of claim 5 wherein said integrator inte- 
grates the voltage during a fixed fraction of said 
time cycle period of one of the windings of the 
stator coDs. 

7. The circuit of claim 5 wherein said integrator inte- 
grates the voltage during an entire time cyde per- 
iod of one of the windings of the stator coils. 

8. A method for reducing the ripple in an output of a 
multi-phase alternator in a vehide comprising: 

providing a switch connected in series be- 
tween a system voltage and a voltage regulating 
circuit; 

and closing said switch at a predetermined 
phase of the voltage of at least one of the stator 
windings of the alternator. 

9. The method of claim 8 wherein said step of dos- 
ing said switch comprises timing the dosing of 
said switch to produce an aliased waveform for 
application to the regulator. 

10. The method of claim 8 wherein said step of dos- 
ing said switch comprises dosing said switch at 
a point at which conduction switches between the 
stator windings. 

11. The method of daim 8 further comprising provid- 
ing an integrator to provide an integrated output 
vol tage from said switch for ap pi icat ion to t he reg- 
ulator. 

12. The method of daim 8 further comprising oper- 
ating said integrator to integrate the output vol- 
tage from said switch during a fixed fraction of an 
entire time cyde period of one of the windings of 
the stator coils. 

13. The method of daim 8 further comprising oper- 
ating said integrator to integrate the output vol- 
tage from said switch during an entire time cyde 
period of one of the windings of the stator coils. 
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Description 

This invention relates to improvements in filter cir- 
cuitry for use in conjunction with alternators of the type 
used in automotive or vehicular applications, and, more 
particularly, to improvements in methods and appara- 
tuses for filtering the ripple in a multi-phase alternator in 
a vehicle system employing symchronous sampling 
techniques. 

Most modern automobile and vehicle electrical sys- 
tems employ alternators driven by the vehicle engine to 
source electrical energy for the electrical circuitry of the 
vehicle, as well as to charge the battery of the vehicle. 
Such alternators generally comprise a plurality of stator 
windings and an alternator field winding mounted on a 
rotor. Typically, the output of an alternator is a three- 
phase, AC signal that is rectified by a trio of diode pairs. 
The resulting output to the vehicle has a ripple associ- 
ated with it. The ripple causes several problems in the 
vehicle, the most obvious of which is a whine in the radio 
when tuning very weak stations. The ripple also causes 
problems for the alternator voltage regulator. The output 
voltage from the alternator is generally specified to ac- 
curacies of 0.1 volts or so, but the ripple can be higher 
than 5 volts in American cars, and higher still in Euro- 
pean applications, especially where the battery is in a 
remote location such as the trunk of the vehicle. 

A major problem encountered in voltage regulator 
designs is filtering the ripple to enable the actual system 
voltage to be accurately sensed. The normal approach 
is to use an analog low pass filter, requiring at least a 
capacitor external to the integrated circuit performing 
sensing and regulation functions. Most regulators are 
mounted directly to the alternator, and are therefore lo- 
cated in a very hostile environment from a temperature 
and vibration point of view. Such conditions demand that 
a minimum number of components be used for best re- 
liability. 

US Patent No. 4,872, 1 27 discloses a micro-control- 
led phase-control system in which the output of an AC 
source is supplied to a bridge rectifier, the bridge rectifier 
being controlled by circuitry which detects a cross-over 
point among phases of the output of the AC source. 
There is no attempt to address the problems associated 
with a vehicle system, as discussed above. 

US Patent No. 4,599,552 discloses a voltage regu- 
lator circuit which includes an integrator circuit which in- 
tegrates the voltage across each negative half cycle of 
generator output. This document is not concerned with 
vehicle systems and makes no attempt to solve the 
problems associated therewith and outlined above. 

In light of the above, it is, therefore, an object of the 
invention to provide an improved filter for use in con- 
junction with an automotive alternator to reduce ripple 
in sensing the output voltage of the alternator. 

It is another object of the invention to provide a 
method and apparatus of the type described which re- 
duces or eliminates the need for analog filters from the 



sensing channel of an automotive alternator. 

It is another object of the invention to provide an 
improved method and apparatus of the type described 
which automatically adapts to the operating mode and 
s speed of the alternator with which it is used. 

These and other objects, features, and advantages 
will become apparent to those skilled in the art from the 
following detailed description, when read in conjunction 
with the accompanying drawings and appended claims. 
10 A circuit for reducing the ripple in an output of a mul- 
ti-phase alternator in a vehicle system having a regulat- 
ing circuit that regulates the output of the alternator is 
presented. The circuit includes a switch connected in 
series between a system voltage and the regulating cir- 
is cuit, and means for closing the switch at a predeter- 
mined phase of the voltage of at least one of the stator 
windings of the alternator. The means for closing the 
switch operates to close the switch at a conduction 
switchover point among the stator windings in synchro- 
nism with a voltage waveform of the at least one of the 
stator windings, and is timed to produce an aliased 
waveform for application to the regulator. The output of 
the switch is applied to an integrator for integrating the 
output voltage from the alternator during an entire time 
cycle period of one of the windings of the stator coils for 
application to the regulator. 

According to one aspect of the present invention 
there is provided a circuit in a vehicle system for reduc- 
ing the ripple in an output of a multi-phase alternator 
. having an alternator field winding and a plurality of stator 
windings, said vehicle system having a regulating circuit 
having an output for delivering a signal to the alternator 
field winding to regulate the output of the alternator, 
characterised by: a switch connected in series between 
a system battery voltage and the regulating circuit; said 
switch being connected to receive a signal produced by 
one of the stator windings to be closed momentarily in 
response to a voltage waveform of said one of the stator 
windings at a predetermined phase of the voltage of said 
one of the stator windings at a conduction switchover 
point among the stator windings. 

A method for reducing the ripple in an output of a 
multi-phase alternator in a vehicle is also presented. In 
accordance with the method, a switch is provided, con- 
nected in series between a system voltage and a voltage 
regulating circuit. The switch is closed at a predeter- 
mined phase of the voltage of at least one of the stator 
windings of the alternator. 

According to another aspect of the present inven- 
tion there is provided a method for reducing the ripple 
in an output of a multi-phase alternator having an alter- 
nator field winding and a plurality of stator windings in a 
vehicle having a system battery voltage and a voltage 
regulator circuit, characterised by: providing a switch 
connected in series between the system voltage and the 
voltage regulator circuit; developing a signal that indi- 
cates when conduction switches between first and sec- 
ond ones of the stator windings; in response to said sig- 
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nal, interconnecting the system battery voltage and the 
voltage regulator circuit by momentarily closing said 
switch at a predetermined phase of the voltage of one 
of the stator windings of the alternator at a time at which 
conduction switches between the stator windings; and s 
regulating the output of the alternator by delivering an 
output of the voltage regulator circuit to the alternator 
field winding. 

The invention is illustrated in the accompanying 
drawing in which: 10 

Figure 1 is an electrical schematic diagram of a cir- 
cuit for filtering the ripple in an output of a multi-phase 
vehicle alternator, in accordance with a preferred em- 
bodiment of the invention. 

Figure 2 is a comparison of voltage waveforms pro- is 
duced by a vehicle alternator (solid line) and produced 
by a single stator phase sense voltage device (dotted 
line). 

Figure 1 shows an alternator rippled filter circuit 10, 
in accordance with a preferred embodiment of the in- 20 
vention. The circuit 10 includes a plurality of °Y" con- 
nected stator windings that produce AC output wave- 
forms which are rectified in a rectifier network 11. The 
rectifier network 11 includes three sets of diode pairs, 
the commonly connected anodes of which producing 25 
the negative output and the commonly connected cath- 
odes of which producing the positive output for delivery 
to the electrical system of the vehicle (not shown) with 
which the circuit 10 is employed. The respective coils of 
the stator windings are connected to the respective an- 30 
ode and cathode junctions of the pairs of diodes in the 
rectifier network 11, as shown. The wave form of the 
voltage produced at the plus and minus terminals 1 5 and 
16 is shown by the solid line curve in Figure 2. 

One of the lines 1 3 interconnecting one of the coils 35 
from the stator assembly 12 to an anode-cathode con- 
nection of one of the rectifier pairs is used to sense the 
voltage produced by the stator winding assembly 1 2. 
The voltage wave form seen on line 13 is seen by the 
dotted line wave form shown in Figure 2. The stator volt- 40 
age may be derived, for example, from one of the stator 
coils on a line 13 that may be connected to the connec- 
tion between the diodes of a diode array of the type gen- 
erally employed in conjunction with most alternator sys- 
tems. Such sampling node is typically existing in most 45 
alternator systems, for example to signal "no rotation" 
of the rotor, to indicate a broken drive belt, or other such 
problem. 

A circuit is employed using the signal developed on 
the line 1 3 to minimize the ripple that is produced on the so 
output terminals 15 and 16. The circuitry includes a 
switch 20 which is opened and closed by the signal on 
the line 13. The switch 20 may, for example, be a sem- 
iconductor power switch transistor or other suitable de- 
vice. The switch 20 is connected on one side to the sys- 55 
tern voltage on node 21. The system voltage may in- 
clude the voltage seen at one of the battery terminals 
(not shown). The other side of the switch 20 is connect- 



ed to a regulator circuit 24 to develop an output on node 
26 that is delivered to the alternator field winding. The 
regulator circuit 24 may be, for example, a sample and 
hold circuit or the like, such circuits being known in the 
art, and are not described herein in detail. 

The operation of the circuit switch 20 is arranged so 
that the switch 20 is closed at a definite time during the 
cycle of the wave form seen on the line 1 3. More partic- 
ularly, the circuit 20 is arranged to close momentarily at 
a time when the voltage on the line 13 reaches the 
switch over voltage 31 when output delivered to the out- 
put nodes 1 5 and 16 is switched from one coil to the coil 
to which line 13 is connected. Thus, the regulator circuit 
24 is constructed so that it can hold the voltage instan- 
taneously appearing at the switch over point 31 until the 
next occurring switch over point 3V at the next cycle 
along the wave form seen on the line 13. 

Although the invention has been described and il- 
lustrated with a certain degree of particularity, it is un- 
derstood that the present disclosure has been made on- 
ly by way of example, and that numerous changes in the 
combination and arrangement of parts can be resorted 
to by those skilled in the art without departing from the 
scope of the appended claims. 



Claims 

1 . A circuit in a vehicle system for reducing the ripple 
in an output of a multi-phase alternator having an 
alternator field winding and a plurality of stator wind- 
ings (12), said vehicle system having a regulating 
circuit (24) having an output (26) for delivering a sig- 
nal to the alternator field winding to regulate the out- 
put of the alternator, characterised by: 

a switch (20) connected in series between a 
system battery voltage (21) and the regulating 
circuit (24); 

said switch (20) being connected to receive a 
signal (13) produced by one of the stator wind- 
ings (1 2) to be momentarily closed in response 
to a voltage waveform of said one of the stator 
windings at a predetermined phase of the volt- 
age of said one of the stator windings (1 2) at a 
conduction switchover point among the stator 
windings. 

2. The circuit of claim 1 wherein said switch (20) is 
timed to be closed to produce an aliased waveform 
for application to the regulating circuit (24). 

3. The circuit of claim 1 or claim 2 further comprising 
an integrator for integrating an input voltage to the 
regulating circuit (24). 

4. The circuit of claim 3 wherein said integrator inte- 
grates said input voltage during a fixed fraction of a 
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time cycle period of said one of the stator windings 
(12). 

5. The circuit of claim 3 wherein said integrator inte- 
grates said input voltage during an entire time cycle 
period of said one of the stator windings (12). 

6. A method for reducing the ripple in an output of a 
multi-phase alternator having an alternator field 
winding and a plurality of stator windings (12) in a 
vehicle having a system battery voltage (21 ) and a 
voltage regulator circuit (24) , characterised by: 

providing a switch connected in series between 
the system voltage and the voltage regulator 
circuit; 

developing a signal that indicates when con- 
duction switches between first and second 
ones of the stator windings (12); 
in response to said signal, interconnecting the 
system battery voltage (21) and the voltage 
regulator circuit (24) by momentarily closing 
said switch at a predetermined phase of the 
voltage of one of the stator windings of the al- 
ternator at a time at which conduction switches 
between the stator windings (12); and 
regulating the output of the alternator by deliv- 
ering an output (26) of the voltage regulator cir- 
cuit (24) to the alternator field winding. 

7. The method of claim 6 further comprising integrat- 
ing an input voltage to the voltage regulator circuit 
(24). 

8. The method of claim 6 further comprising integrat- 
ing an input voltage to the voltage regulator circuit 
(24) during a fixed fraction of an entire time cycle 
period of one of the stator windings (12). 

9. The method of claim 6 further comprising integrat- 
ing an input voltage to the voltage regulator circuit 
(24) during an entire time cycle period of one of the 
stator windings (12). 



Patentanspruche 

1. Schaltung in eirijem Fahrzeugsystem zur Verringe- 
rung des Wechselspannungsanteils in einem Aus- 
gang bzw. Ausgangssignal von einem vielphasigen 
Synchron- bzw. Wechselstromgenerator, der eine 
Synchron- bzw. Wechselstromgeneratorfeldwick- 
lung bzw. -windung und mehrere Statorwicklungen 
bzw -windungen (12) hat, wobei das Fahrzeugsy- 
stem eine Regelschaltung (24) hat, die einen Aus- 
gang (26) hat, um ein Signal zu der Synchron- bzw. 
Wechselstromgeneratorfeldwicklung bzw. -win- 
dung auszugeben, um den Ausgang des Synch ron- 



bzw. Wechselstromgenerators zu regeln, gekenn- 
zeichnet durch: 

einen Schalter (20), der in Serie zwischen einer 
5 Systembatteriespannung (21) und der Regel- 

schaltung (24) angeschlossen ist; 
wobei der Schalter (20) angeschlossen ist, um 
ein Signal zu empfangen, das durch eine der 
Statorwicklungen bzw. -windungen (12) er- 
10 zeugt worden ist, um fur einen Augenblick bzw. 

momentan in Reaktion auf eine Spannungs- 
wellenform von der einen der Statorwindungen 
bzw -wicklungen bei einer vorbestimmten Pha- 
se der Spannung von der einen der Statorwick- 
is lungen bzw. -windungen (12) bei einem Lei- 

tungsumschaltpunkt unter den Statorwindun- 
gen bzw. -wicklungen geschlossen zu werden. 

2. Schaltung nach Anspruch 1 , in der der Schalter (20) 
20 zeitlich gesteuert wird, um geschlossen zu sein, um 

eine gefaltete Wellenform zum Anlegen an die Re- 
gelschaltung (24) zu erzeugen. 

3. Schaltung nach einem der Anspruche 1 oder 2, die 
25 ferner eine Integrationsschaltung aufweist, um eine 

Eingangsspannung zu der Regelschaltung (24) zu 
integrieren. 

4. Schaltung nach Anspruch 3, in der die Integrations- 
30 einrichtung die Eingangsspannung wahrend einem 

festen Teil einer Zeitzyklusperiode der einen der 
Statorwicklungen bzw. -windungen (1 2) integriert. 

5. Schaltung nach Anspruch 3, in der der Integrator 
35 die Eingangsspannung wahrend einer gesamten 

Zeitzyklusperiode der einen der Statorwicklungen 
bzw. -windungen (12) integriert. 

6. Verfahren zum Verringern des Wechselspannungs- 
40 anteils in einem Ausgangssignal eines vielphasigen 

Synchron- bzw. Wechselstromgenerators, der eine 
Synchron- bzw. Wechselstromgeneratorf eld wick- 
lung bzw. -windung und mehrere Statorwicklungen 
bzw. -windungen (12) in einem Fahrzeug hat, das 
^5 eine Systembatteriespannung (21) und eine Span- 
nungsregelschaltung (24) hat, gekennzeichnet 
durch: 

ein Schalter wird zur Verfugung gestellt, der in 
50 Serie zwischen der Systemspannung und der 

Spannungsregelschaltung angeschlossen ist; 
ein Signal wird erzeugt, das anzeigt, wenn die 
Leitung zwischen einer ersten und einer zwei- 
ten der Statorwindungen bzw. wicklungen (12) 
55 schaltet bzw. umschaltet; 

in Reaktion auf das Signal werden die System- 
batteriespannung (21) und die Spannungsre- 
gelschaltung (24) verbunden, indem fur einen 
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Augenblick bzw. momentan der Schatter bei ei- 
ner vorbestimmten Phase der Spannung von 
einer der Statorwicklungen bzw. -windungen 
des Synchron- bzw. Drehstromgenerators zu 
einer Zeit geschlossen wird, zu der die Leitung $ 
zwischen den Statorwicklungen bzw. -windun- 
gen (12) umschaltet; und 
wobei der Ausgang des Synchron- bzw. Wech- 
selstromgenerators durch Ubergeben eines 
Ausgangs (26) der Spannungsregelschaltung 10 
(24) an die Synchron- bzw. Wechselstromge- 
neratorfeldwindung bzw. -wicklung geregeft 
wird. 

7. Verfahren nach Anspruch 6, das ferner aufweist, is 
daB eine Eingangsspannung mit der Spannungsre- 
gelschaltung (24) integriert wird. 

8. Verfahren nach Anspruch 6, das ferner aufweist, 
daB eine Eingangsspannung mit der Spannungsre- 20 
gelschaltung (24) wahrend eines festen feils einer 
gesamten Zeitzyklusdauer von einer der Stator- 
wicklungen bzw. -windungen (12) integriert wird. 

9. Verfahren nach Anspruch 6, das ferner aufweist, 25 
daB eine Eingangsspannung zu der Spannungsre- 
gelschaltung (24) wahrend einer gesamten Zeitzy- 
klusdauer von einer der Statorwicklungen bzw. 
-windungen (12) integriert wird. 



Revendicatlons 

1. Circuit dans un systeme de vehicule pour reduire 

les ondulations k la sortie d'un alternateur multi- 35 
phase ayant un bobinage d' excitation d'alternateur 
et plusieurs bobinages de stator (12), I edit systeme 
de vehicule ayant un circuit regulateur (24) ayant 
une sortie (26) pour delivrer un signal au bobinage 
d'excitation d'alternateur afin de reguler la sortie de 40 
I'alternateur, caracteris6 par : 

un interrupteur (20) relie en s6rie entre une ten- 
sion de batterie de systeme (21 ) et le circuit re- 
gulateur (24) ; 45 
I edit interrupteur (20) etant relie pour recevoir 
un signal (1 3) produit par un des bobinages de 
stator (12) afin d'etre ferme momentanement 
en reponse k une forme d'onde de tension du 
dit des bobinages de stator k une phase pr6d6- so 
terminee de la tension du dit des bobinages de 
stator (1 2) au niveau d'un point de commutation 
de conduction entre les bobinages de stator. 

2. Circuit de la revendication 1 , dans lequel ledit inter- ss 
rupteur (20) est r6gl6 pour etre ferme afin de pro- 
duire une forme d'onde rectangulaire k appliquer au 
circuit regulateur (24). 
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3. Circuit de la revendication 1 ou de la revendication 
2, comprenant de plus un integrateur pour tntegrer 
une tension d'entree dans le circuit regulateur (24). 

4. Circuit de la revendication 3, dans tequel ledit inte- 
grateur integre ladite tension d'entree pendant une 
fraction fixee d'une periode de cycle temporel du dit 
des bobinages de stator (12). 

5. Circuit de la revendication 3, dans lequel ledit inte- 
grateur integre ladite tension d'entree pendant une 
periode de cycle temporel entiere du dit des bobi- 
nages de stator (12). 

6. Procede pour reduire les ondulations k la sortie d'un 
alternateur multi-phase ayant un bobinage d'exci- 
tation d'alternateur et plusieurs bobinages de stator 
(12) dans un vehicule ayant une tension de batterie 
de systeme (21) et un circuit regulateur de tension 
(24), caracterise par : 

I'apport d'un interrupteur relie en serie entre la 
tension de systeme et le circuit regulateur de 
tension ; 

la production d'un signal qui indique k quel mo- 
ment la conduction commute entre les premier 
et second des bobinages de stator (1 2) ; 

en r6ponse audit signal, ('interconnexion en- 
tre la tension de batterie de systeme (21 ) et le circuit 
regulateur de tension (24) en fermant momentan6- 
ment ledit interrupteur k une phase predeterminee 
de la tension de I'un des bobinages de stator de I'al- 
ternateur k un moment ou la conduction commute 
entre les bobinages de stator (12) ; et 

la regulation de la sortie de I'alternateur en four- 
nissant une sortie (26) du circuit regulateur de 
tension (24) au bobinage d'excitation d'alterna- 
teur. 

7. Procede de la revendication 6 comprenant de plus 
I'integration d'une tension d'entree dans le circuit re- 
gulateur de tension (24). 

8. Procede de la revendication 6, comprenant de plus 
('integration d'une tension d'entree dans le circuit re- 
gulateur de tension (24) pendant une fraction fix6e 
d'une periode de cycle temporel entiere de I'un des 
bobinages de stator (12). 

9. Procede de la revendication 6, comprenant de plus 
('integration d'une tension d'entree dans le circuit re- 
gulateur de tension (24) pendant une p6riode de cy- 
cle temporel entiere de I'un des bobinages de stator 
(12). 
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